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FOREWORD AND CONCLUS I ONS 
PROPOSAL FOR THE DEVELOPMENT OF A WHEAT 
HARVESTER SU I TABLE TO EGYPTIAN COND IT I ONS 
1 - What i s  the ava i l a b l e equ i pment for harvest i ng wheat i n  Egypt ? 
Dur i ng the l a s t  wheat harvest  i n  May 1 983 severa l mac h i ne s  were 
tested as agreed under the M . S . P .  contract . These tes ts can be s umma­
r i zed a s  fo l l ows ( for more deta i l s  see attached reports ) .  
Japanese - type comb i ne harvesters ( Yanmar TC 3 5 0 0 )  : thi s type of 
machTne ,s-not-suitaole Tor wheat or , more genera l l y ,  for crops wh i ch
a re not  row-p l ante d .  
.. 
Convent i ona l  wheat comb i ne harvesters ( Deutz Fah r )  : i n  sp i te of good
resu l ts ,  th i s  type of mac h i ne does not provi de a he i ght of cut accep­
tab l e  to farmers , and requ i res s ubsequentl y the use  of a tractor wi th
a ba l er so as to co l l ect  the straw l eft beh i nd the comb i ne and c l ear 
the fi e l d  for the next crop . 
Moreover , due to the s i ze of comb i nes and to the area of wheat  p l ots 
wh i ch are common l y  found i n  Egypt ,  l o ss of operati ng effi c i ency i s  
greater wi th comb i ne s  than wi th any other mach i ne .  The use of comb i ne
harve s ters shou l d  be cons i dered i n  conj uncti on wi th mod i f i cat i o n  of 
p l ot l ayout and l and l eve l l i ng to prov i de l arger areas for the i r  opera­
t i o n .  
Tractor mounted o r  se l f prope l l ed mowers : ( Kubota mower , Ferrar i  mowe r )  
These mac h i nes work more o r  l e ss sati sfactor i l y  i n  the ta l l  Egypti a n
wheat ,  depend i ng  o n  the type o f  cutter-bar  and shape o f  the swath 
boards . The advantage of se l f  prope l l ed mowers i s  the i r  ab i l i ty to har­
vest the s i de s  of fi e l d s .  Howe ver for a l l mowers a great amount of 
manpowe r i s  needed for the gather i ng and b i nd i ng of sheaves  an operat i o n
wh i ch causes gra i n  l osses i n  ma ture wheat .  
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Tractor-mounted  mower-bi nder ( Agosti n i ) : there is no doubt that thi s 
machine was identified as  the most sat i sfactory both by the techn i c i an s
as  we l l  a s  the farmers .  Reasons for th i s  are : 
- good manoeuvrab i l i ty i n  sma l l p l ots , as the mac h i ne i s  mounted
on the tractor 
- th i s  i s  the on l y  mac h i ne wh i ch del i vers the crop ( bound sheave s )
ready for transportati on ,  wh i ch save s  manpower for l ater treat­
ment  
- the he i ght  of cut  i s  acceptab l e 
- l ow power requ i rement i n  the f i e l d .
There are s ti l l  some drawbacks to thi s mach i ne 
- gra i n  l osses occur dur ing  gatheri ng of sheave s  and the i r dropp i ng
in the fi e l d 
the b i nder i s  a del i cate mach i ne subj ect to breakages , and some
components requ i re soph i sti cated manufacture 
- when mounted on the Uni versal  65 hp  tractor ( 1 s t f. gear : 3 - 6
km/h ) ,  the mac h i ne b l ocks i n  heavy crops and requ i res  a 2 km/h 
forward s peed 
- the cos t  of twi ne i s  cons i derab l e  and twi ne cannot oe re-used by
the mach i ne duri ng subsequent harvests 
- the sheaves produced are not very s u i tab l e for subsequent feed i ng
i nto a thresher . 
2 - Descri pt ion  of the proposed prototype 
2 . 1 . Pri nc i el e  of _ o�erat ion  
The proposed mach i ne may be ca l l ed a 1 1 mower-ba l 1:r 1 1 • It  i s  
made of two ma i n  components ; the cutter-bar , mounted on the offs i de , and
the ba l er chamber ,  mounted wi th i n  the whee l track of the tractor . 
Between these two components are two bel t conveyors ( one hori zonta l , one
e l e va t i n g )  wh i ch convey the cut crop to the ba l e  chamber . 
The u n i t  wou l d  be fu l l y  mounted on the tractor l i n kage . The
opera t i n g  pri nci p l e  of the ba l er wou l d  be in common wi th the b i g  hay 
round-ba l ers u sed i n  Eu rope , but wi th an attempt to s i mp l i fy the de si gn 
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by reduci ng the d i mens i ons , and adapted to ba l i ng  who l e crop wheat i ns­
tead of hay . 
The cutter bar wou l d  be s i mi l ar to exi sti ng ones . 
2 . 2 .  D imens i ons_and_Qerformance_exQected 
cutter-bar wi dth 
reel d i ameter 
conveyor wi dth 
1 s t conveyor l ength 
2nd conveyor l ength 
i nc l i nat i on  of 2nd conveyor 
bal e wi dth ( he i gh t )  
bal e d i ameter 
ba l e den s i ty 
overa l l we i ght  
work i ng speed 
rate of work , not i nc l ud i ng turn i ng t ime 
2 . 3 .  Ma i n_advantages_ex2ected_wi th_ the_mach i ne 
1 , 20  m 
1 , 50 m ( same wi dth ) 
0 , 90  m 
1 , 40 m 
1 , 1 5  m 
25 °
0 , 90  m 
1 m 
1 20 kg/m3
6 00/800 kg 
3 , 6 km/h 
2 , 5  hours/ha 
· - Good hei ght of cut , q u i cK  cl earance of straw and gra i n  from 
the f i e l d i n  one operat i on , good manoeuvrab i l i ty ,  l ow power requ i reme nt
( a s  wi th  the Agosti n i ) 
- S i mpl e de s i gn : a l l ax l es  are paral l e l , no gearbox , no cas­
t i ngs , no ca s i ngs 
� Large ba l e wi th an a verage we i ght of 7 0  - 80  kg a s s i sti ng
handl i ng and transportati on 
Better crop feedi ng of ex i st i ng  Egypt i an  threshers 
- M i n imi zati on of gra i n  l os ses and harvesti ng costs .
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2 . 4 . 1 .  De s i gn - Prototype fabr i cat i on  
One des i gn team i ncl udi ng 1 engi neer ( consu l tant ) , 
1 project eng i neer , 1 des i gner , 2 craftsmen 
Work schedu l e ;  January 1 st 1 984 to June 3 1 s t 1 984 ,
i . e .  6 months 
Col l aborat i on of an  Egypti an  eng i neer 
2 . 4 . 2 .  Mater i a l s 
Standard components 
Spec i al components 
2 . 4 . 3 .  Tr i a l s i n  France , Mod i fi cat i ons and re-de s i gn ( J u l y  1 984 ) 
One month of  the des i gn team ' s  t i me 
2 . 4 . 4 .  Transportat ion of the prototype 
Par i s  to Al exandr i a  ( August 1 984 ) 
2 . 4 . 5 .  Tri al s i n  Egypt 
R i ce harvest ( Nov . 84 ) or wheat harvest  ( May 1 985 ) 
4 weeks  i n  Egypt 
2 return passages ( Pari s -Ca i ro )  
Consul tant eng i neer ( M .  DELFOSS E ) , borne by MSP 
Local travel l i ng and operat ing  costs , borne by MSP 
TOTAL 1 . 1 0 7 . 0 0 0  FF 
====-======= 
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SCHEDULE  OF THE M I S S I ON OF Mr . DELFOSSE AND Mr . P I ROT 
- 9th May 
- 1 0th May 
- 1 1 th May 
- 1 2th - 1 7th May 
- 1 8th -23rd May 
- 24th - 27th May 
- 28th May 
- 29th May 
- 30th May 
Pari s -Ca i ro 
Meeti ng wi th MSP 
V i s i t  to Menufi a Farm 
Mr . DELFOSSE - Trave l to Sohag 
As semb l i ng the mac h i nes 
Fi nal i s i ng the test  
Procedure 
Mr . P I ROT Stay i n  Menufi a 
F i na l i s i ng the test  
Procedure 
Tes t  of the mach i ne s  i n  Menufi a 
Mr . DELFOSSE - Trave l s to Sohag 
Test i ng the mach i nes  
Mr . P I ROT - Stays i n  Menufi a 
Test i ng  the mac h i nes 
V i s i t  to Behera Company in Al exandr i a  
Meeti ngs wi th MSP 
Cai ro-Pari s 
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REPORT ON THE MENOUF I A-SOHAG PROJECT 
WHEAT HARVEST ING  TR I ALS 
-0-
The day to day report i s  ava i l ab l e  from the Team Leader and
the t i me s pent prepari ng each mach i ne and i ts te s t  procedure wi l l  be 
covered separate l y .  
+ MACH I N E  TESTED 
SYSTEM CLASS I F I CAT I ON 
Among these seven operations  there are three systems : 
I - Comb i nes  Cutt i ng ,  thresh i ng , separat ion _?nd c l ean i ng 
I I  - B i nder Cutt i ng ,  col l ecti ng , tyi ng 
I I I  - Mowers Cutti ng and swath i ng 
+ HARVEST I NG SYSTEMS TO BE  EVALUATED
+ TH I S  REPORT INCLUDES :
- a br ief  descri pt ion  and comment  on each mac h i ne
- an operati ona l  report .
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I - COMB I NES 
A - Deutz FARH Comb i ne 
I n  sp i te of the presence of a German Techn i c i an and the 
repre sentati ve of FARH DEUTZ in Egypt , we had to set the mach i ne for 
proper thres h i ng and reducti on of l os ses as unthreshed heads ( concave
adj us tment and a l i gnment wi th the cyl i nder ) . 
The mach i ne i s  we l l  bu i l t  ( very convent i ona l des i gn )  and the
var i ou s  sett i ngs and adj ustments are ava i l ab l e  to cope wi th any fi e l d 
cond i t i ons , except for the cyl i nder speed wh i ch i s  i nadequate for cer­
ta i n  c rops s uch a s  bearded wheat or barl ey . 
The cha i n  dri ve provi des ei ther 780 RPM or 1 . 040 RPM for 
cerea l s ,  wh i ch i s  obvi ous l y  too wi de , and e i ther a vari ab l e speed dri ve
or add i t i ona l  sprockets a re needed . 
I n  ope rat i on , the mach i ne worked wel l but i t  l acks manoeuvra ­
b i l i ty . i n  sma l l f i e l ds . Steeri ng a n d  i ndependant bra kes  are hard t o  ope­
rate and prov i de a too l a rge turn i ng c i rc l e .  
The ma i n  cri ti c i sm i s  the i nab i l i ty to control an accurate 
h e i g h t  of cut .  Th i s  i s  due to the rati o wheel  base l enght : front whee l
t o  cutter bar l enght and i s  of course the same o n  a l l comb i ne s . 
Poor l e vel l i ng of the so i l  and the i rr i gati on d i tches make 
cutt i ng  very d i ffi cu l t ,  so the effecti ve he i ght of cut i s  vari e s  bet­
ween 1 8  - 25 cm . 
The rate of work ( 0 . 8  Fed/h ) i s  not bad , but the forward 
s peed control  i s  s l ow i n  acti ng and consequentl y many operators are not 
a b l e to readj u s t  qu i c k l y  enough when trave l l i ng speed req u i res var i at i on
u nder fi e l d cond i t ions . 
The reel  a l so has  a tendency to cause wrappi ng around i ts tu­
bes and ti nes caus i ng ear l osses . 
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· Mach i ne te sted : Comb i ne harvester 
Made Deu tz FAHR 
Type M 980 3 meters cutti ng wi dth 
Date May 1 983 the 2 1  st TEST 1 
May 1 983 the 2 2 nd TEST 2 
Hour 1 2 0 0 to 1 7 0 0  
P l ace : Centri s i n  Ahmed Fari d ho l d i n g 
Var i ety : SAKKA 6 1  
T E S T 
Mo i sture content of the gra i n  
C l earance between drum and front 
concave 
rear 
Drum s peed 
Forward speed i:h work 
m2 
Harvested  acrea ge 
feddan 
F i e l d y i e l d  kg/ha 
kg/feddan 
F i e l d d i mens i ons  l ength 
( m )  wi dth 
T ime of access ( FARAON IA  C ENTR I S )  . 
Total t i me i n  the f i e l d 
Turn i ng t i me ( tota l ) 
T ime for 1 operati o n  to fi l l  hopper 
T i me to empty the hopper (mach i ne stopped ) 
Fuel  con sumpti on 
He i ght  of cut  ( 1 00 samp l e s )  
1 ( * )  
1 3 , 4  % 
1 2  mm 
5 mm 
1 040 rom 
1 ,  59 km/h 
1 0  605 m2 
2 , 52 fed 
4 964 
2 084 
1 45 m 
73 m 
2 hours 
3 h 1 2  
28 mn 
1 h 1 5  
5 mn 40 s 
7 , 6  1 /h 
24 , 5  cm 
2 
1 2 , 5  % 
1 2  mm 
5 mm 
1 040 rpm 
2 , 47 km/h 
6 000 
2 520 
1 8 , 5  cm 
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T E S T 1 ( * )  
Capa c i ty of mach i ne med i um 
Capac i ty of mach i ne m
2 /h 33 1 4  m2 /h 
average feddan/h 0 , 79 fed/h 
T ime to comb i ne 1 feddan 1 h 1 6  mn 
1 ha 3 h 
Losses a s  % of the yi e l d Cutter bar 0 ,  1 2  % 
rear of the comb i ne 0 , 50 % 
c l ean gra i n  9 5  % 
Impur i t i es as % of broken gra i n  2 % 
the g ra i n  ( hopper )  straw and husks  1 , 7 % 
other gra i n  (weeds ) 1 , 3 % 
M = 1 , 2 7  h/fed 
( * ) The rate of work test  wa s made i n  l ow gear because of ri dges in  the 
fi e l d  made dri vi ng unconfortabl e .  
2 
optimum 
0 ,  1 2  % 
0 , 53 % 
96 , 6  % 
2 % 
1 , 3 % 
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B - The YANMAR D i ese l  Comb i ne TC 3500  
Th i s  mach i ne i s  a conventi onal Japanese r i ce harvester . 
Two reap i ng kn i ves  cut the crop wh i ch i s  carr i ed upwards by 
two verti cal conveyors u s i n g  cha i n s  and fi ngers to convey the materi a l
a l ong a cyl i nder . . 
The s traw i s  fed a l ong th i s  cyl i nder and the heads ( ears ) are
thre s hed between the peg drum and the concave . Then the straw i s  d i s ­
charged at  the rear o f  the mach i ne ei ther through a chopper con s i s t i n g  
of  a seri es  of  c i rcu l ar kn i ves , or  by vert i ca l  d i scharge form i ng  a swath
on the ground . 
The mach i ne was set u p  by a Yanmar Techn i ci an and we drove i t
to the fi e 1 d .  
Wi th i n  a few metre s ( 3  to 5 )  the mach i ne was b l ocked wh i ch 
cau sed the warn i ng bu zzer and l amp to come on but wi thout an operator ' s  
. manual  the probl em cou l d not be traced . The next day we found a b l ockage
i n  the return auger and i ts b l ower .  
_The bel t dri ve wa s correctl y s e t  a n d  we tri ed aga i n  wi thout
succe s s . 
The amount of l oose crop heads wa s too great and the thres h i ng
i nadequate for that type of crop . We proposed to ma ke some readjustments 
but w� doubt that these cou l d  so l v� th i s  l ack  of thres h i ng capab i l i ty .  
Feed i ng o f  the crop i s  d i ffi cu l t  s i nce the var i at i on of l enght
of straw i s  too great for the adj ustment provi ded to cope wi th it hence 
the ears are not proper ly  presented i nto the cyl i nder/concave area cau ­
s i ng bad thresh i ng .  
The fan and s i e ve adj u stment coul d reduce the amount or returns
but the l osses wou l d  then be unacceptab l e .  
I t  i s  conc l uded that th i s  mach i ne has not been des i gned for
wheat h arvesti ng and especi a l l y  the type of crop popu l ar  i n  Egypt .  
The wi dth o f  gather betwe�n each d i v i der i s  ·one o f  the ma i n  
causes o f  probl ems and expl a i n s  the l arge vari at i on of ear l ocat ion  i n
the thresh i ng area . 
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The se d i ff i cu l t i es were acceptab l e  i n  a l arge ( 6  feddans ) 
f i e l d but  wou l d  have been unacceptab l e  i n  the sma l l fi e l ds where we had
to work  wi th other equ i pment .  
The access t o  the fi e l d i s  a l so a general probl em wh i ch i s  not
s pec i f i c  to th i s  mach i ne .  We had to cut away 1 0  meters of fence to dri ve 
the mac h i ne to the s i te wi thout runn i ng over ex i st i ng  crops and none of 
the other wheat f i e l ds cou l d  have been reached wi thout damag i ng other
crop s . 
I I  - B I NDER  
AGOST I N I  B I NDER 
Th i s b i nder has been des i gned for r i ce or shorter crops than
the Egypt i an whea t .  
Howe ver i t  works sati sfactor i l y  u p  to a certa i n  y i e l d above
wh i ch we cou l d not u se the 65 H P  u n i versa l  tractor because of i ts too
fas t  fi rst gear ( 3 . 5  km/h ) .  
Two a l ternati ve pac kers feed a centra l outl et where the knotter
t i e s  a sheave adj u s tab l e i n  s i ze by means of a spri ng l oaded ho l d i n g  
p l a te .  
Th i s  adjustment  i s  a l i tt l e crude and s heaves are not regul ar
e i ther  i n  s i ze or  i n  we i ght . 
The ma i n  cr i t i c i sm l i es  i n  the pack i n g -feed i ng devi ce wh i ch 
causes too h i gh head l osses when crops are rea l l y  r i pe , by handl i ng and 
shak i ng  the s ta l ks rough l y .  ( Ma i n l y  because of ears break i ng ) . 
The knotter has practi ca l l y  no adj u stment  except for the twi ne
reta i ne r  and i ts sat i s factory operat ion  depends on rough cast parts such 
a s  the b i l l hook and i ts cam . Th i s  causes the knotter mechani sm to be 
very sens i t i ve to twi ne s i ze and vari at ions  of twi ne can cause mi styi ng 
w i th very l i tt l e chance to overcome th i s  prob l em .  
The two mach i nes  ( Sohag and Menufi a )  were equ i pped wi th two
d i fferent rear conveyors : 
- one made of p l ast i c canva s
- the other of cha i ns and s l ats .
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,,,---, I I .  
AGOSTINI B I NDER 
z..: __ 
Tr ia l s on wheat - MENUFIA FARM . 
-------- ---------------- · - - ---- · - ------------. . . . . . . . 
: . . TRIALS . . 
---------------- ------ ----. . . . 
. 4 · OBSERVAT I ONS 
: Y i e l d gra i n  - kg/Fed 4360 : 4360 : 2700 : 2068 
: Harvested acreage - m2 
. 
: Tota l  t i me . . 
1 870 : 209 : 2607 : 
70 mn � 6mn35 � 1 h25mn � . . . . . 
: Pa u s i ng t i me . · 6mn30 40 s : 1 4mn45 : . . . 
: Theori ca l  wi dth - m 
. . 
. . 
1 , 30 . 1 , 30 1 , 30 
: Actua l work i ng wi dth - m : 1 , 20 1 , 20 . 1 , 06 
. . 
: Forward speed - km/h  1 , 4 * :  1 , 59 1 , 5 * :  2 
. . 
: capac i ty - Fed/h 0 , 38 O i45 0 , 44 : o , 57 * '  . 
: Fue l  consump t i on - 1 /h 
:MF  265 2 , 84 . _______________ ...__ ____________ _ . 
: Gra i n  l osses 
. 
Head 
Rear 
: He i gh t  of cut - cm 
* Est imat i on 
M = 2 , 4  hours/Fed . 
0 , 4% 
. 2 ,  4% • .  
. . . 
. . . . . 
. 
: o , 5  % . 
: 2 , 2  % 
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Th i s  l as t  mode l i s  more effi c i ent but  too harsh and causes
some l osses . 
The fi rst one i s  not pos i ti ve enough and sheaves someti mes 
l ocked in the rear corner re su l ti ng i n  a s toppage if someone does not
fol l ow the mach i ne to avo i d  thi s .  
The packers are rather l ow and cause exces s i ve acce l erati on 
of the crop wh i c h  is  certa i n l y  the ma i n  cause of l osses . The chai n ,  or
canvas a l so causes gra i n  and head l osses and the ejection of the s he aves
i s  a l so  cr i ti ca l . The drop causes l o sses but a l so l ays the s heaves 
a l ong  the next tractor wheel  track wh i ch someti mes  creates damage to 
the crop . 
To avo i d  th i s  probl em and that of dragg i ng s heaves a l ong the 
ground wh i ch a l so caused l os ses  an exten s i on was fi tted but w ith  l i tt l e
s uccess . 
The twi ne cost i s  cons i dered too h i gh by the farmer  and th i s
i s  not easy to so l ve .  
The average output ( 0 . 38 to 0 . 57 feddans/h ) i s  rather l ow for 
a 55 HP tractor .  Th i s  means a re l ati ve l y  l ow output by th i s  b i nder  wh i ch
i s  accen tuated i n  the canvas conveyor type mach i n e .  
I n  fact , a s  th.i s  mach i ne i s  ma i n l y  des i gned to harvest  the top
part of the crop , th i s res u l ts i n  a col l ecti ng and b i nd i ng system unsu i ­
tab l e to Egypti an cond i ti ons . 
However the mach i ne i s  accepted by u sers and many farmers were
a s k i ng for i t .  
I I I  - THE MOWERS 
2 types 
Se l f  - prope l l ed ( Ferrar i ) 
Tractor mounted - ( Kubota ) 
The FERRARI mower aga i n  has not been des i gned for tal l crops
and the swath board is  not ab l e to reduce the swath wi dth to cope wi th
the whee l tracks and ground c l earance . 
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Th i s  i s  the cause of many probl ems by b l ock ing  or pass i ng
over the crop . 
The mach i ne i s  heavy to dri ve and use of the i ndependent c l utch
i s  ob l i gatory ( the c l utch control was out of order on one mac h i ne and 
had to be fi xed ) . B ut  the ma i n  a sset of th i s  mach i ne i s  i ts ab i l i ty to 
open f i e l ds  a s  opposed to s i de mounted mach i nes . 
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FERRARI  SELF PROPEl�ED MOWER 
Tri a 1 s on wheat - MENU F IA  FARM . 
_ _ _________ _ _ _ __ _ _ _ __ __ , __ _ __ _  \ _ _ _ ___ ' - --- - - ' - - - -- -. . . . . . . . . . . . . 
: TRI ALS 1 2 . • · 3  . 
. . • . 4 
: Y i e l d gra i n  - kg/ Fed . · : 2252 . : 2248 • : 8773 . : 5348 . . . 
: Harve s ted acreage m2 : 2000 . 2 1 9  . . . 220 . 2 1 9  . . 
: Total t ime 
. . 
: 33mn3o : 
. 
5mn3o : 5mn 1 0 :  3mn3o :  . . 
: Paus i n g  t ime 
. 
. 
: Theor i ca l  wi dth - m 
: Actual work i ng wi dth- m: 
. 
: Forward speed - km/h 
: capac i ty - Fed/h 
. . 
: Fue l  consumpt i on 1 / h :  
: Gra i n  l osses  Head . . Rea r  . . 
: He i g ht of cut - cm 
. 
NM 
1 , 40 
1 , 25 
3 0 * ' ' . 
0 , 85 
0 , 54 
9 ,  1 
. 
35  s . 
. . 
2 , 03 
0 , 57  
. . 
1 0  s 20 s 
- . . 
3 ,  1 0  2 , 29 
0 , 90 0 , 6 1  
. . 
--------------------. 
OBSERVATIONS 
. . . . . . . · - --------- - ------ - -- -- · - ----- · -- ---- · - - ---- · - ----- · - ------------- -- --- · 
* Estimat i on 
M 1 , 4 H/Fed . 
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· suSAT IS . MQWER 
Tr ial s on wheat  - MENUFIA FARM . 
-------- -------- - -- -- - --- --------------------------------- --------------. . . . . . . . . . . . . . 
: TRIAL S  . : . 1 : : . : . . 2 :  . . • .  3 . . .  : . : 4  . • . . OBSERVATI ONS . 
: Y i e l d g ra i n  - Kg/Fed ! 36 1 7 . . .  . . . . . . . . . . . . . . . :-------------------'-----------
: Harvested acreage - . m2 : . . . . . . . . . . . . . . . . . 
:-------------------,,------------
: Total  t ime . . . . . . . 
:----------"-----'----"----'------'.--------
: Pa us i ng t ime . . . . . . . . . :-------------------='------------
: Theori cal wi dth - m . . 
1 , 5 
: Actual work i n g  wi dth- m :  1 , 2 5  :-----------------------------
: Forward s peed - km/h 4 , 8  . . . 
:-----------;----a---.;----,:----;--------
: Capac i ty - Fed/h  
: Fuel  consumpt i on - 1 /h :  
. 
: Gra i n  l osses  Head 
Rea r  
. 
: He i ght  of  cut  - cm 
. . 
2 ,6 % :  . . . . 
4 ,8cm : 
. . . . . . . . . . . . . . - - - . - ---------- -------- . - - - ---------- - ------------------- ---------------
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. 
M !TSUB I TSHI  MOWER 
Tri a l s on wheat  - r1ENUFIA FARM . 
- - -------- - --------------- -- --------------- -- ------- ---- ---- ---- ----- ---. . . . . . . . . . . . . . 
: . TRIAL S  : . .  1 • . .  : 2 . . · : . • 3 . • . : . 4 . . . , . OBSERVAT I ONS  . 
: Yi e l d gra i n  - kg/Fed : 3845 : . . . . . .  : . 
: Harves ted acreage - m2 : 2 2 1 4 : . . . . . . . . . 
. . .  
. . :----------;:---=------------------
: Total t ime : 25mn 1 0 :  . . . 
:----------;---�--�--�---;,---------
: Pa u s i ng t i me ._. ---------·'---------------=---------
: Theor i ca l wi dth - m : 1 , 50 . . 
: Actua 1 work i ng  wi dth- rrc 1 , 26 . . . :---------�·----- ----------------
: Forward s peed - km/h : 4 , 34  
·----------;:----+----;-.----;----;---------
: Capac i ty - Fed/h : 1 , 26 
: Fuel  consumpt i on .- l /h : 1 , 95 
. 
: Grai n l os ses Head 
Rear 
. 
: He i ght of cut - cm 
3 % 
5 cm . . . . - - - - - - - ------------------ -- ---- -----------------------------------------
M = 0 ,8 H/Fe d .  
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* The 3-po i nt l i nkage MI TSUB I TSH I  MOWER works wel l and the stub-guards
are efficient in that sort of crop . We had few probl ems wi th the swath 
board wh i ch aga i n  i s  a l i ttl e sma l l for th i s  tal l s traw but the j ob i s
poss i bl e  and the cutti ng speed acceptab l e .  
However , wh i l e  the u se of mowers prov i de s the ab i l i ty to cut  
and make a swath it  does not  make sheaves as a reaper wou l d do , and when
p i c k i ng up  the crop cons i derab l e t ime i s  spent to gather the mater i a l , 
and l osses  due to hand l i ng mature crops are i nev i tab l e .  
Eva l uat i on  of these l osses i s  d i ffi cu l t s i nce they depend on 
the care wi th wh i ch crop i s  be i ng handl ed . When compared to hand cutti ng
we have to u nderl i ne the fact that a we l l  tra i ned  worker does not l ay 
down each hand fu l  of crop but has i t  s upported by the standi ng crop , 
unti l he has cut enough to form a sheave . Then he l ays the fu l l  amount
beh i nd h i mse l f  ready to ti e the s heave . 
Th i s  conventi ona l techn i que reduces the head l osses as compa ­
red to mower cutti ng . 
Mi tsub i s h i  and Busati s mowers are des i gned to cut the crop
l ower than conventi ona l mowers . 
I V  - THE THRESHERS 
The on l y  ones we cou l d observe were the two CRS mode l s but 
the des i gn i s  very s i mi l ar to any of the drum threshers used i n  Egypt .
The ALVAN BLANCH and the C I CORI A were prepared for use but 
not tested dur i ng our stay i n  MENOUFI A ,  but we managed to set up  a sma l l
CRS thresher i n  SOHAG and i n  sp i te of a poor ma i n  dr i ve ( Defecti ve bel t 
and m i sa l i gnment  of the engi ne and ma i n  pu l l ey )  to te st th i s  mach i ne .  
A - CRS threshers 
a )  F i rst test  ( mode l A) 
The ma i n  dr i ve i s  cri t i ca l  
The d i ameter o f  the dr i ve pu l l ey i s  smai l and the 1 0 . 5 H P  
eng i ne cou l d  never  b e  ful l y  l oaded because o f  th i s  dri ve weakness . Howe­
ver we adjusted the th resher y i e l d at about 1 00 kg of gra i n  an hour , 
wh i ch i s  a l ow capac i ty ,  but wi thout l o sses and good chopp i ng of the
straw . 
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The ma i n  poi nts are : 
1 - The drum does not draw the crop i n .  
The crop has to be pushed i n  to feed the mac h i ne .
2 - Lac k o f  capac i ty of the dr i ve . 
The mach i ne b l ocked several t imes i n  the process of fi nd i ng
i ts max imum capac i ty .  
3 - Low capac i ty o f  the c l ean i ng system 
There i s  no l i ft on the s i e ve movement hence the l arge amount
of broken straw and chaff overl oad i ng the s i eves and the fan cannot be 
used at fu l l output wi thout i n crea s i ng l o sses . The samp l e  was c l ean w i t h
the he l p of the l a st  separat ion  i n  the gra i n  outl et , b ut  i n  the gra i n 
auger the percentage of impuri t i e s  (ma i n l y  straw and green mater i a l ) i s  
s t i l l  h i gh .  
4 - The s traw capac i ty i s  l ow 
S i nce the chopped materi a l  has to go through the concave per­
forat i ons , the straw rema i ns in the cyl i nder/concave zone , for a l ong  
t i me before reach i ng the s tage of be i n g  abl e to  pass  through the  screen
ho l es . 
b )  Dur i ng M .  AHMED A .  BAGHAT ' S  s tay we had the opportun i ty to
dup l i cate the tes t  on a newer mode l of thi s thresher (model B ) . 
The ma i n  change i s  an  open cyl i nder ,  wi th  d i scs rep l ac i ng the 
so l i d  drum . 
The gra i n  yi e l d  reached 400 kg of gra i n /hour wi th a we l l
tra i ned team of peop l e  feed i ng the machi ne . 
The ma i n  dri ve was better i n  s p i te of the same pu l l ey ' s  d i ame­
ter and the motor was l oaded severa l t i mes duri ng  the test .  
Losses  i n  the straw were negl 1 g i b l e  and the samp l e  was c l ean
after s evera l adj ustments to the fan output ,  but here aga i n  the s i eve 
over l oaded and the gra i n  rema i ned on the very l a s t  part of the s i e ve 
mi xed wi th a th i c k  mat of straw and chaff . 
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- CRS THRESHER 
Tri a l s on wheat . 
Fan 1 / 2  - - -------- ----------------------- ------ ---- -----------------------------. . . . . . . . . . . . . . . TRIALS . . . 
: Nb of s heaves . . 
: We i g ht of s heaves . . 
: Ti me . . 
: Gra i n  ( kg )  . . 
: Straw ( kg )  
: orum s peed ( R PM )  
: Capaci ty ( kg/hJ  
. . . . 
. . 
( kg )  : . . 
1 
1 0  
. . . . . 
. . . 
27 , 2 . . . 
2 
1 0  
27 , 7  
: 2mn37 : 2mn37 
9 , 3  9 , 3 
1 2  1 1  
508 
. 
. . . 
. . . .  
3 
5 
. . . • . . 
. . . .  
. 1 3  ,0  . . 
: 1 mn25 
3 , 9 
5 , 5 
. 
. . . 
2 1 3  257 1 65 . . . . . . · - - -------------------- · - - ---- · - -- - -- · - ---- - · -- ---- · - - ---- ------- ---- -- · 
f���Ile�_§ ( o pen cyl i n der )  
. TR IALS . 1 . . . . 
: Fa n  1 /3 
. . 
: Nb of  s heaves 1 1  . . . . 
: We i g ht of s heaves ( kg ) : 30 . . . . 
: Time : 1 mn5 1  . . . . 
: Gra i n  ( kg ) : 1 2  , 8  . . . . 
: Straw ( kg )  : 1 4  , 2  . . 
. : Drum speed ( RPM ) 625 • . . . 
: Capa c i ty ( kg/h )  4 1 5 
2 
1 /6 
. . . . . . . . 
3 
2/3 
. 
. . .  . . . . . : l ope n )  : 
1 1  
30 . . 
. : 1mn58 
. . . 
. . 
1 1  , 7 
1 3 � 4 
. 625/ . 
· 550 · 
357  
1 0  
33 . . 
: 1 mn56 . . 
: 1 2  ,0  . . 
: 1 2  � 7 . . 
625 . . . 
•· . . 
372 
. . 
. 
. . . . • .  
. . . . . 
. . . . . . . . . . . .. . . . . . l . . . . . . . . . . . . - - ------------------------ - - - --------------- ---------------------------
No  damaged g ra i n  
N o  gra i n  i n  s traw 
Peak  capa c i ty 
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Mach i ne tested MULTI CROP THRESHER 
Made . CATHOLIC REL, I Ef SERV I CE  . 
Date June t983 , the 5th 
Hour from 1 0  AM to 1 PM 
P l ace FARAN nrA EXPERIMENTAL FARM 
Mo i s ture content of gra i n  1 1  , 6 and 1 1  , 7 
Fans  1 /2 Onen 
Vari ety G 1 57 
-------- --------- --�----------- -- ---- - · ---------------- -- · ------ ------------. . . . . . . . . . 
Tes t  
. 
: we i g ht of s heaves 
. 1 
27 kg . . 
2 3 
32 , 5  kg 3 1  kg 
:-------------------------------
: T ime 1 mn 28 s 1 mn 57 s 1 mn 52 s 
·--------e--------;--------.:;...-------
: Gra i n  7 kg 8 kg 1 1  kg 
: Straw 1 2 , 5 kg 1 6 , 5  kg 1 6 , 5 kg 
. 
: orum s peed ( peak ) 740 RPM 720 RPM 700 RPM 
. 
: namaged gra i n  No No No 
:-------------------------------
: rra i n  capac i ty/h 286 kg 
Labour : 3 wel l tra i ned and keen operators 
No gra i n  i n  straw . 
246 kg 353 kg 
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- " AlVAN BLANCH THRESHER 
-- ----------- -------------- ------ ------------------------------ ----------. . . . . . . FARAON I A  . 
: ALVAN B LAMCH 
: THRESHER Tes t  1 : TESTS : Fans 3/ 4-. 
: we i ght of  28 , 0  kg : sheaves . 
: Ti me 1 mn 
. 
: Gra i n  5 kg 
. . 
: Straw 1 0 ,  5 kg 
:orum s peed 580 
. . 
: Capaci ty 300 kg/h  
. 
: Mo i sture 
: content 
M = 6 h/fect 
No damaged ga i n  
N o  gra i n  i n  straw 
1 1  , 6 
. . 
1 5 Ju ne ·  1 983 
Test 2 Tes t  3 Test 4 . . 
1 /2 : open max . : open max . 
30 kg 30 kg 32  kg 
. 1 mn 1 7  1 mn 1 5  1 mn 5 
9 kg 9 , 5  kg 8 kg 
1 5  kg 1 7  kg 1 5  kg 
585 580 570 
420 kg/h 456 kg/h 443 kg/ h 
1 1  , 3 1 1 , 3 1 2 , 5 
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A ca scade s i e ve system coul d he l p i mprove th i s  prob l em and
I s ugge sted  it  to  M .  BAHGAT . 
The same team operated the fi rst thresher to check i f  accu­
rate feed i ng cou l d  i mprove i ts capaci ty but the res u l ts sti l l  proved 
the i mportant i ncrea se i n  output of the new model i . e .  twi ce the gra i n/
hou r .  
I v i s i ted the b i g  CRS thresher o n  a farm between SOHAG and
ASSUT but i t  was not work ing  and I was not ab l e to ckeck the c l a imed 
capac i ty of  750 kg/hour of th i s  b i gger mach i ne based on the same des i gn .
B - ALVAN BLANCH Thresher  
Remarks about the  des i gn 
1 - There i s  no c l utch between the eng i ne and the ma i n  dri ve , hence 
i n  case  of emergency i t  i s  not poss i b l e to stop the thresher and
we th i nk  th i s  i s  an unacceptab l e feature 
2 - The straw chopper i s  mounted at the rear of the wa l kers and 
s traw is  not chopped a s  we l l  as the materi a l  com i ng  out of the
convent i ona l  Egypti an threshers 
. 3 - Th i s  des i gn i s  a l so unab l e to thresh  crops wh i ch are not fu l l y
dry . Duri ng  the fi rst attempt to test th i s  mach i ne we were not 
a b l e to thre s h  and chop the crop wh i c h had been harvested that 
s ame morn i ng .  The gra i n  was perfectl y dry and r i pe but the s traw
was s ti l l  green at the base of the p l ant  and we b l ocked the 
thre s her  i mmed i ate l y .  
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TIME FROM CUTT I NG TO TRANSPORT . WHEAT OUT OF THE FIELD 
-- ------ ----- - · - --------------------------------- ------ - ----------------
OPERAT I ON . CUTTING . .  
COMB INE . . . 
AGOSTI N I  : � . 0 , 3  
SELF  PROP. 0 ,  1 8  MOWER 
, · TRACTOR + O ,  1 0  . MOWER 
TRAD IT =� 2 , 35 
PROTOTYPE =� 0, 3 
B I ND I NG 
1 ,  25 ** 
1 , 25  ** 
. ' '  
--): 
I..AYING 
4 , 5 
4 , 5  
4 , 5 
4 , 5 
4 , 5 
. 
. . 
TOTAL 
I N  DAYS 
0 , 56 * 
4 , 8 
5 , 93 
5 , 85 
6 , 85 
4 , 8  
. . . . . . · - ---- - -- - ---- · - - - - -- --- ---- · - -- -- ------- - · - ---------- --- · - ----------- - ·  
* The s traw i s  l eft i n  the fi el d ** Hand work requ i r i n g  5 workers 
WHEAT HARVESTI NG TIME/FEDDAN 
- - ------------- ----- -------- --- --- --- ---------------------------------- · - --------------- - - - -- -----------------. . . . . . . . . . . . . . . . . . 
OPERAT I ON . . . CUTTING . .  B IND ING . : LOAD I NG + 
: TRANSPORT 
: . THRESH I NG WI NNOWI NG : GRAI N  TRANS- : TOTAL : 
: PORT : : . 
COMB I NE * :  ----- 2 person s : 2 , 5 h ----------- �: 
AGOSTI N I  : (-- 2 pers . : 4 , 8 h --->: 2 pers . 1 4 , 8h : -< -­
( 2 )  
. . . . . . 
3 pers . : 
. . 
. 
. 
1 8  h ) : 
( 3 )  . 
. SELF PROP 
: MOWER 1 pers 1 , 4 h : 5  pers . 50 h : 2  pers . 1 4 ,8h : ... (--. ( 2 )  
3 pers . :  1 8  h 
( 3) ) : 
. . . TRACTOR + 
MOWER pers 0 , 8 h : 5  pers . 50 h : 2  pers . 1 4 , 8h .. L 
( 2 ) -... 
- 3 pers . :  1 8  h ) : 
( 3 ) 
. 
. . 
TRAD ITI ON­
NAL 
. . . . 
:< 5 pers . : 94 h ----J>:2 pers . 1 4 , Bh . 3 pers . 1 5 , 9h : 3  pers . 26 , 7h : 
( 2 )  . . . ( 4 ) : ( 5 ) . 
: PROTOTYPE • 2 S .  h , � 8 5 h • : 10 h ; MO�ERd�
ALLER :----- ' . -----· LJ pers . ( 2) ; 
-< -- 2 pe
(
r
6
s
) 
• 
: 
---
. + _ ee 1.,ng ( 1 )  
: sys tem on • 
: the thresher : 
2 (-1 J : 4 s h * : . ' . 
: 3 1 , 6  h 
. 
: 84 , 2  h . 
. . . . . 
. 
: s3 , 6 h 
. 
: 1 s 1 , 4 h 
21  h 
* The s traw i s  l eft ,i n the f ie l d .  So pl u s  1 h/Fed for bal er  and 1 h/Fed  for col l ect i ng and transport . 
( 1 )  Prov i ded the tractor can enter  the p l o t .  
( 2 )  Camel tran sport 
( 3 )  W it h  the Al van B l anch thresher 
( 4 )  W i th Behera thres her 
( 5 ) Hand-operated wi nnower 
( 6 )  W i t h  appropr i ate thres her 
Y i e l d : 5800 kg/h . 
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V - HARVESTI NG  SYSTEMS 
The tab l e  11 ��heat Harvesti ng : T i ne /Feddan 1 1 s hows the comb i ne
system needs the s hortest  t i me ( but p l ots pro ve i nacce ss i b l e  wi th the 
comb i ne ) ; the Agosti n i  system takes t i me for l oadi ng and trans port , and
the mowers for b i nd i ng ,  l oadi n g  and transport . In fact  the Agos t i n i  
sys tem i s  a good system , but the des i gn o f  the mach i ne i s  not su i ted to 
Egypt i an agr i cu l tural and i ndustr i a l  condi ti ons . Bes i des  gai n i ng t ime 
i n  b i nd i ng .  I f  i t  were poss i b l e  to ga i n  t ime i n  l oadi ng and thresh i ng 
as we l l  as b i nd i ng , th i s  system wou l d  be better . I t  i s  d i ff i cu l t ,  at 
the moment , to ach i eve t ime savi ngs on transport because of the probl ems
of fi e l d acces s i b i l i ty .  T ime sav i ng at l oadi ng can be obta i ned by hand­
l i ng b i gger sheaves . A sheave can we i gh about 60- 70 kg (wi th the proto­
type of mower-ba l er )  to be l oaded on a came l or on a truc k by two men 
i n  a s horter t ime than ·  i n  tradi ti onal cond i ti ons or wi th the Agosti n i  
system ( the we i ght  o f  the s heave i s  about 3 kg ) .  T ime savi ng at  thres­
h i ng tan  be obta i ned by the use of a spec i a l  feeder system on  the 
thre s he r ,  i f  so wi th th i s  new system , we can save , on the who l e ,  about
a th i rd of the t i me and ach i eve l a bour savi ngs a t  harvesti ng . 
CONCLUS ION  
I f  we cons i der the obj ecti ve defi ned by  Doctor EL SAHRI G I . 
We shou l d  a i m  to reduce the cost of operat i on  and speed u p
the ha rvesti ng  to l eave a c l ean fi e l d  as soon a s  poss i b l e  and th i s  
shou l d be adapted to the preva i l i ng agr i cu l tura l practi ces : 
The s i ze of the fi e l ds are for �
. 
8
90
° % <
< 2
1 , 5 feddan 
f %
feddans 
Th i s  l eads me to th i nk that the u se of comb i ne s  is not yet
an a ppropr i ate so l ut i o n .  
Furthermore the present types o f  mach i nes are not de s i gned to
co l l ect  the straw and the straw i s  not chopped i n  an acceptab l e way . 
The l ength of cut and the sp l i tt i n g  of each s tem i s  not obta i ned wi th 
the present type of straw chopper . 
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I n  addi t i o n , the need to cut a s  l ow a s  pos s i bl e  wi th the 
present soi l prepa rat i on and i rri gati o n , does not encourage the use of
a cutte r  bar fa r from the s upporti ng whee l  of the veh i c l e ,  even wi th 
featu re s  s uch as f l oati ng  cutter bars or tab l e s . 
From an  economi c poi n t  of v i ew ,  dropp i n g  the straw onto the
ground , to be p i c ked up and chopped wi th the present type of fl a i l or
hammer mi l l ,  i s  not the so l uti on . 
We bel i eve that the evol uti on of the harvesti ng process wi l l
l ead to the harves t  of gra i n  wi th a comb i ne harvester , but l and l e ve­
l l i n g and i rr i gati on mu st  deve l op to provi de l a rge fi e l ds and l onger 
sect i on s  of l and  wi thout cross d i tches . One of the farmers concerned 
wi th th i s  prob l em i n  FARANC IA  was ready to accept th i s  devel opment but 
many other l and  owners do not s�e th i s  a s  a so l uti on wi th i n  a short t ime . 
The straw harvest  i s  a probl em and the l ength of cut rema i ns
an  important  factor i n  mac h i ne se l ecti on . 
The use of conventi onal  means to chop the crop ( forage harves­
ter )  cou l d  prov i de a so l ut i on  but power consumpti on  wi l l  be h i gh and  the
p resent type of tractor ava i l ab l e i s  i nadequate . 
Meanwh i l e  we be l i eve tha t harvest i ng shou l d be d i rected towards
the co l l ect ion  of the c rop by an effi c i en t  cutti ng  and co l l ecti ng system .
To reach the ma i n  objecti ve i . e .  harvest as qu i ckl y a s  poss i b l e
wi th the present tractor a va i l a b l e �  I sugge st  a means  of co l l ecti ng the 
crop wh i ch requ i re s  the mi n i mum amount of power per ton and the mi n i mum 
of damage to the crop , wi th the ab i l i ty to feed thresh i ng  mach i nes at the 
farm evenl y .  Th i s  tri p l e  obj ecti ve cou l d be ach i eved  by the use of a 
sma l l round ba l er mounted  on the 65 HP tractor ava i l a b l e i n  the country . 
I ts s peed i n  f i rst  gear bei ng rather h i gh ,  th i s  ba l er mus t  
have a good capac i ty and a 1 m o r  1 m 2 0  wi dth ba l er cou l d  ea s i l y  harvest
1 50 kg of crop per m i nute ( 3 00 kg  by  ex i sti ng round ba l ers i s  a common 
fi gure ) . 
The actua l be l t speed of round ba l ers ( 2  m 20/s to 3 m/s ) 
shou l d  be reduced to mi n i mi se the damage to the c rop wh i l e  l oose gra i n  
wou l d  be wrapped i nto the ba l e  i n  any case . When the ba l e i s  unrol l ed to
feed  i nto the th resh i ng mac h i ne , the same harvesti ng cond i t ions  wi l l  be 
repeated to ensure even feed i ng of the cyl i nder to improve the thresh i n g
performance . Th i s  i s  certa i n l y  an i mportant parameter i n  the who l e pro- ·
cess . 
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* MACH I N E  DESCRI PTION
A sma l l round ba l er mounted on a 3-po i n t  l i n kage frame , wi th 
the ro l l ers l engthwi se to s i mp l i fy the dri ve : no gear box wi th the PTO 
shaft para l l e l to the ro l l ers ; two ma i n  p l ate s  wi l l  s upport the rol l ers 
and the open i ng frame . 
The ba l er chamber wi l l  be fed by a canvas , h i n9ed around one
of the l ower ro l l ers and mounted beh i nd a 1 m 20 to 1 m 40 cutter bar 
h i nged around a p i vot to ensure brea k-away safety ( probab ly  the who l e 
mach i ne wi l l  p i vot ) . 
Th i s  canvas conveyor and cutter ba r cou l d  be fl oati ng wi th
the he l p of a castor  wneel to be abl e to cut as  l ow as  pos s i b l e ,  and 
adj us tab l e i n  cutti ng angl e by the top l i n k  of the 3 -po i nt  mounti ng . 
The s i ze of the ba l e  shou l d  be l i mi ted to keep the ba l e  we i gh t
be l ow 6 0  kg o r  7 0  kg . 
The ty i ng mechan i sm wi l l  be as  s i mp l e a s  pos s i b l e .  When the 
bal e ha s  reached i ts max i mum d i ameter a s i mp l e warn i ng devi ce wi l l  tel l
the operator  to start the twi ne ro l l i ng around the bal e .  The twi ne can 
be recovered when thre sh i ng and used aga i n  for harvest i ng . 
Th i s  wi l l  reduce dra st i cal l y  the cost of twi ne . -
When ty i ng i s  fi n i s hed the twi ne i s  cut  by a sc i s sor type
cutter when the twi ne p i pe i s  returned to i ts s tart i ng pos i ti on .  
We may have to use hydrau l i cs to l i ft the open i ng frame wi th 
i ts be l ts but th i s  functi on has to be carefu l l y  stu d i ed and other means
of  l i ft i ng the frame can be con s i dered . 
* MACH I N E  FEATURES
. 3 poi nt mounted - l i ght and easy to i nsta l l on the tractor 
• C utter bar as near as  pos s i b l e  to the tractor rear whee l s 
track ,  to make the cutti ng  he i ght control a s  easy a s  poss i b l e
. N o  expens i ve components such a s  gear box o r  soph i st i cated
ty i n g  mechan i sm 
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• Be l t tens i on be i ng l i mi ted ( dens i ty l es s  than 1 0 0 kg/cub i c
metre ) the re l i ab i l i ty of the be l t i s  ea sy to ach i e ve 
• Rol l ers mounted on sea l ed beari ngs for l ow ma i ntenance costs
• Pre-chamber type of rol l i ng action to contro l  the format ion
of the  ba l e  at  the  earl y stage . 
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ADD IT ION 
======== 
THRESHER PROJ ECT 
To compl ete the harvest i ng process  i t  h a s  to be fol l owed by
the thres h i ng and c l ea n i n g  operati ons . 
I n  th i s  parti cu l ar case the straw must  be chopped and the
l ength of chopped straw has to be very short . 
I t  seems obvi ous  that a stat i onary thresh i ng mach i ne has to
be used ; th i s  mach i ne cou l d be of  axi a l  f l ow type and feed i ng i nto a 
chopper wi th 2 ,  4 or 6 b l ades act i ng aga i nst  a fi xed cutter  l ocated at
the  end of  the  axi a l fl ow drum . 
The present type of c radl e u sed on the Bel i n  2200  shou l d  be
adequate to ach i eve the fi rst  stage of separati on and control of the 
l ength of straw pas s i ng through the concave and drums . The present straw
fan or i mpe l l er wi l l  be repl aced by an axi a l  fl ow mu l t i -b l ade chopper 
a s  descri bed . 
Th i s  fi rst  approach i s  l i mi ted to general l i ries  bear i ng  i n
mi nd  that  further devel opment work i s  needed but the bas i c  thres h i ng 
u n i t  i s  very s i mi l ar to the B 2200  des i gn and I do not sugges t to do 
th i s  work duri ng the same year  de voted to the fi rst  operati on , i . e .  har­
vesti ng  and co l l ecti ng the crop . 
A N N E X E S 
MSP 
FARAONIA FARM 
CEEMAT TEAM. 
Wheat harvesting season planning 1983 
I- Main points 
1 .  Equipment available 
- Deutz Fahr combine 
- Mower binder lli Agostini BCS 
- Japanese combine 
- Self-prope lled Italian harvester 
- Mower Ferrari on two wheel drive tractor 
- Thresher-winnower local machine ( CRS Beheira ) 
- Thresher Alvan-blanch 
- Thresher Cicoria 
- Mower double knife Busatis ( 24HP Tractor ) 
- Mower 24 HP Tractor Mitsubishi 
2 .  7 Harvesting systems to be evaluated 
1- Deutz Fahr combine + Baler 
2- Mower binder lli Agostini + thresher winnower CRS Beheira 
3- Japanese combine + baler 
4- Self-propelled Italian harvester + thresher Alv�n-Blanch 
5- Mower double knife Busatis ( 24 HP Tractor ) + thresher Cicoria 
6- Mower 24 HP Tractor Mitsubishi + Thresher Alvan Blanch 
7- Mower Ferrari on two wheel  drive + thresher Alvan Blanch 
Outside 
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3 .  Method of  evaluation work 
1 - Marking of the plots and samples . Place marking boards + sticks 
+ string)  
2- Sampling : by the method proposed by Dr . Tawakol Yuones 
3- Harvesting : data Before 
During 
After . 
4 .  Acreage 
- All the acreage was measured so as to be sure the minimum 
was avai lable 
( - Deutz fahr combine 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
5 Fed in ) 
) 
5 Fed in ) 
Faraonia Area 
20 Fed in Private section (Ahmed Abd El Al-Centris)  
1 0  Fed in Sbin El-Korn 
40  Fed 
20 Feddans are needed 
( 
( 
( 
- Lli agostini + thresher winnower CRS-Beheira 
the Farm (· 4 F�d private sector Mr . Gaber Faraonia (Farm) 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
- Japanese combine 
30 Fed private sector in the Farm Area 
34 Fed 
24 Feddans are needed 
Plots No . 7 and 8 
- Self propel led Italian harvester + thresher Alvan-Blanch 
Plots 9 and 1 0  and 1 1  
- Mower double knife busatis + thresher cloria 
Plots No . 4 and 5 and C 
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( - Mower 24 HP tractor Mitsubishi + Thresher Alvan-Blanch 
( 
( Plots No . 2 and 3 
On (- Mower Ferrari on two wheel drive + thresher Alvan-Blanch 
( 
the Farm ( Plot No . 1 
5 .  Management during the harvesting season 
The management of the wheat harvesting season was done by 
Mr Delfosse who had the authority to change any methods or 
procedures for the collect of data on sampling or machinery . 
The 3 Teams were - Combine team lead by Mr . Pirot 
II- Sampl ing 
1 .  Number of sample s 
Dolac inski 3 First days 
- Mowing-binding team ) 
) Suffissais following days 
- Mowing team lead by Mr . Kirsch who is in 
charge of all the administrative 
problems 
- Staff 
Incentive s 
- Transportation 
Timing of work 
- Requirements 
MSP Faraonia trials = 4 Samples for each plot 
1 1  x 4 = 44 Samples 
- Gaber field = 2 Samples/Feddan 
4 x 2 = 8 Samples 
- Private sector outside the farm ( Big Farm) 
Deutz Fahr = 20 Feddans x 1 = 20 Samples 
- Lli agostini = 20 Feddans x 1 = 20 Samples 
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2 .  To be recorded before harvesting (half day) 
1- Number of plants /m2 
2- Number of fertile tillers /m2 
3- Number of  til lers /m2 
4- Total number of grain on the ground /m2 
5- Weight of  1 000 grains 
6- Plant height maximum 
7- Number of  grain/Ear 
8- Yield of grain Kg/m2 
9- Yield of straw Kg/m2 
10- Grain-Straw ratio 
1 1 � Moisture content of grain 
1 2- Moisture content of straw 
The samples collected and measured by each of the 3 teams . 
3 .  Operating 
1- To find the plot and the places where sampled 
2- To dig the frame and close the frame 
3- To measure plant height (From the soil to the top of the ear for 
the tallest tiller of 20 plants ) 
4- To cut a l l  the plants inside the meter square frame ( 4  to 5 cm) 
5- To count the number of plants 
6- To count the number of fertile tillers 
7- To count all the tillers 
8- To take 20 plants (Fertile ) and to put them in a plastic bag 
9- To note the number of the plot and the number of samples in the plot . 
1 0- To go outside the field to the table of observations . 
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1 1 - To cut the ears from the straw 
1 2 - To weigh the ears 
1 3- To count the number of grains per ear ( 1 0 ears )  and put the 
grain in a plastic bag .  
1 4- To count the number o f  spicklets per ear 
1 5- To thresh the grain by hand 
16- To weigh the grain and calculate the yield of grfain/m2 
1 7- Moisture content of grain ) 
) 1 Observation by day by tHam. 
18- Moisture content of straw ) 
* 2 hours are needed for ��ield-sampl ing 
·t l hours is neHk,d for. Moisture sampling 
4 .  Staff requirements 
Yield sampling - Pirot team = 4 MEN During 10 days 
Dolacinski Team = 3 MEN During 10  days 
Suffissais 
Kirsh Team = 4 MEN During 4 days 
5 .  Sampl ing equipment requirements ( For 3 Teams ) 
2 Moisture content measuring oven s (Over drying) 
3 Balances we ighing from O , O l g  to 5000 g + Weights in non metric . 
3 Balances weighing from 1 00 to 200 Kg 
3 Tables ( 1 , 50m x 0 , 80m) + 9 Chairs 
3 Tarpulins 5 x 5 m 
200  P lastic bags 30  x 20 cm 
1 2  Knives 
1 2  Scissors 
16  Marketing boards to denote plot number ( stick 2m and 40 cm x 200 cm) 
6 Meter square farme for sampling areas 
4 Tape measures Sm 
Labels for bags and sacks 
1 2  Marker pens 
10 Fountain pens 
290 Sampling targe (AS Model )  
III- Harvesting 
1 .  Planning:  see Table 1 
2 .  Detailed plans of work 
1- Combining team Mr . Pirot 
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Tape recorded (After checking with Mr . Farouk Abdu ) 
- Date , Place , Hour etc • . . .  of the work . 
- Timetable at work 
- Total time in the field time/feddan 
- Time and distance of access 
- Time of breakdowns and maintenance 
- Note on ease of turning of combine , turning time 
- Crop stand (Lodged , Direction of lay , angle of ear , upright or 
necked over 
- Fuel consumption per hour per fedda� , oil for combines and tractors 
- Spare parts used or repaired 
- Notes about straw transportation , baling and/or cutting 
- Amount of weeds or green leaf in crop 
- Actual working width and theorical cut 
- Forward speed in the fie ld 
- Optimum capac ity and clearance between drum and concave for 
this throughput 
Drum speed 
Grain = Damage on 1 000 grains 
Impurities (Grain in straw and straw in grain ) 
% of impurities 
Straw = Length of stalk 
Crushed stalk 
After harvesting 
Stubble height 
Stubble weight 
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Grain on ground ( Shedding Loss)  
Grain on cloth (machine los s )  
Straw transport ( Baling etc ) (Time ) 
Costs/Feddan (Fuel , Oil , Labour ) 
Reliabil ity of Machine 
Farmers Reaction 
Plan of field showing bunds and ditches and heights/depth 
dimensions 
At the end of the season a detailed description of the equipment used 
has to be done ( Specifications and observations )  
Requirements 
Stop watches 
Fuel measure 
Fue l  tank 200 1 
Oil tank 5 1 
Tape - Meter 30 m 
1 m2 Frame 
Plastic bags 
Sacks sisal + labels  
Tarpaulin 1 x Sm  W x 25  ml 
String 
Masks 
Glasses 
Revolutuion counter 
2 
2 ( 1  litre ) + 1 test tube 1 00 ml (plastic ) 
2 
4 
2 
3 
100 ( 30 cm x 20  cm) 
25 
100m 
5 
5 Pairs 
1 
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3 .  Mowing binding team 
To be recorded 
The same as combining team 
Requirements 
Stop watche s  1 
Fue l  measure 2 ( 1  litre + 1 test tube 1 00 mml ) 
Fuel  tank 200 L 2 
Oil tank 5 L 2 
Tape - Measure 30 m 3 
1 Meter square frame 3 
Plastic bags 100  ( 30 cm x 20 cm) 
Sacks sisal + labe l s  25  
Tarpaulin 
String for Agostini 
2 = 1 Sm x Sm 
1 25m x Sm 
Masks (Dust) 5 
Glasses Pairs 5 
Revolution counter 1 
Tape measure Sm 1 
Table for threshing area 1 { 1 , 50 x 0 , 80 m) 
4 .  Mowing te.a.m (Mr . Kirsh) 
To be recorded 
The same as combining team 
Requirements 
The same as for Beheira Prototype 
Equipment 
Tractor 65 HP 
Tractor 24  HP 
Baler 
Trailer 
Transportation 
Microbus 
Pick-up 
Car 
Staff 
Samplers ( Engineers )  
Extension workers 
Tractor drivers 
Combine driver 
Miscellaneaous 
Stop watch 
Fuel  measure 1 litre 
1 00 MML 
Fuel tank 2001 
Oil tank 51 
Tape measure 30 m 
5 m 
Meter square frame 
Balances 0 , 0 1  K to 5 Kg 
1 00 g to 200 Kg 
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Table 3 
Requirements List 
3 
2 
1 
1 
2 
2 
1 
1 1  
5 
2 
1 
4 
3 
3 
6 
6 
6 
5 
1 5  
3 
3 
Table 
Chairs 
Tarpul ins 5 x Sm 
25 x Sm 
Sacks sisal + Label s  
String for Agostini 
Plastic bags 30 x 20 cm 
Knives 
Scissors 
Marking boards 
Marker pens 
Fountain pens 
Sampling target samples 
Machinery 
Masks for dust 
Glasses pair 
Moisture tester 
Revolution counter 
String for sacks 
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* * * * * * * * * * * * * * * * * * * *  
5 
9 
5 
3 
75 
500 
12 
1 2  
16 
1 2  
1 2  
200 
1 00 
1 5  
1 5  
2 
3 
300 m 
TABLE I 
. 
I Baller 
. • 
Mana� ement and Staff Day Place Acreage 
Trac tor Tractor  Thresher I Equipment Vehicle  
Fed dan (Machine) + Dr iver Tra i l  +Trac tor for s t ra"'' i 
+Driver for +Driver cu t t ing I 
transpor +tra c tor I + Driver 
1 Faronia area 2 Provi ded Provi- 1 
by the ded by 
· p1 rot 2 Faronia area 3 l Microbu s land the 1 -- ( Staff + Sampl�rs) lord l and 
3 Centris  5 Deutz. Fahr lord 1 
1 
+ ·said  Azab ( x Man) 4 Centris  5 l Pick up 
+ Said A:Iner ( X Man) 
1 
+ Amin (Mecanic) 
5 Ccntr i s  5 1 CAR (Pirot) 
1 l 1 . .  6 MSP Plots 7 et  8 1 , 70 Japanese  comb + 4 Samplers Faronia . 1 1 -,. 
+ 1 Combi.ne driver 7 MSP Plots 9 and 11 2 , 40 Self  propeled I 
Faronia  . Ital ian harveste5 ,....,. 
c...,. 
B + Alvan blanch 
I 
Dolac inski ) 3 r · d y 1 },'aronia 2 1 Microbus 2 (65HP) 1 1 Su f f i s sai s) i.rs t  8 8 
MSP Plot 1 and 4 
Suff i s sai s following days 2 Faroni a  Mr , Gaber 2 1 Pickup (Serge) 2 1 1 . . 
+ Far a :k (A �;.,, tant) 3 3 lli 2 
+ Abd El-Salam ( Mecanic) 4 3 . 2 
+ Adel  Abuc Magd (Exn) 5 Faronia 3 Agostini. 
2 
. 2 
� Abdi El Na tah (Exn) 6 Ar� a. 3 Beheira + ,  2 
.. 3 Samplers 7 3 Threshers 
.. 2 Tractor drivers 8 3 
3 MSP Plots 10 Mower ferar ,  
Kir sch Faroni a  0 ,85  2 ru l ed 1 Pick up . 1 l little  
Driver + Alvan 
B lanch 
f Amin  (Mechanic) 4 MSP plots 2 and 3 1 , 68 Mower mit subushi l (24HP) 1 ( 24HP) 1 little  
· Mohamed Yossef  
Faronia 24HP + Alvan 
' Blanch  
· 4 Samplers 5 MSP Mower Double  knife 1 (24HP) 1 (24HP) l 1i ttle  
Faronia Plots 5 , 6  
.. 
Busatis  + Cicoria 
I .  ' 
i....._,·------ � / 21 , 40 17 , 20 21 , 20 20 , 10 20,  1 0  
Ir,.. 
•M •M ,.. ,c 
w 
.... (fJ II) •M - c:: - .,..; - .... - c:: - Cl) .... •M N -s f""I .0 ..:;t '" "' '" '-' .u '-' - ::, - .u - .u 
C/l C/l Cf.I ti) !'j 
0 .u .u 0 C/l 
c.o "" "" Ol) ::, < . :s :s < s:A 
By hand By hand M. M .  tt . 
0 ' co i .... 70 Kg 50 Kg 20 X 20K� 30 l{g ZS X 25Kg 
15 cm 15 cm 15 cm 
2 2 2 
3600 m 3330 m 37.30 3550 3477 m . 
0 , 857 F 0 , 792 F 0 , 888 F 0 , 845 F 0 , 827 F 
\[/ 
1 9 , - 20 , - 1 9 , 50 1 9 , 10 18 , 20 
I 
/ 210 , 50 m . 
. .. 
. . . 
.. . .  
2 10 m -- ·---·--
17 , 50 1 7 , 10 21 , 10  
.. 
.0 .0 
. e e - II) - 0 - 0 
\0 •.-l ,... (.) <X) LJ - .u - -
!'j !Jl II) 
C/l Q.) Cl) 
::, c:: c:: � 0 0 � 0.. 
ti! .., .., 
t1 .  M .  M .  
40  Kg 50 Kg 40 Kg 
15 cm 15 cm 10 cm 
2 2 
3385 33 12  3864 m m 
0 , 805 F 0 , 738 F 0 , 92 F 
19 , 20 18 , 60 22 , 30  
. . . . 
TABLE II 
' 
1 7 , 20 18  
c:: 
!'j 
•M ..... 
!'j 
.u 
H .... - . - s., °' 0. 0 rtl - 0 ,-1 s., 
I-< - I-< 
0.. (1j 
I r;... 
q_. 
,-1 
(1j 
Cl) 
' 
M.  By hand 
20x20Kg 70 Kg 
20 cm 
3052 3441  
0 , 7 2 6  F 0 , 819  F 
1 6 , 30 19 , -
> 
18 , 1 0  
!'j 
"M ..... 
!'j 
.u 
H - . .... Cl. .... 0 - s., 
Cl. . 
1,1-4 ..... 
M.  
40  Kg 
20 cm 
2 
3 553 m 
0 , 845 F 
19 ,30  
. . . 
� 
Ii\ 
I 
,: " 
I 
-
I" 
ti! 
0 
p:: 
\ I 
'' 
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GENERAL TESTI NG COND I T I ONS 
1 )  Weather Condi ti on s  
• C l oudl e s s  and sunny
• Temperatures between 86 and 92 ° F
2 ) Management and staff
Superv i sor 
Mana gement 
Adv i sor 
Teams 
DELFOSSE G i l bert , Cons u l tant on wheat harvesti ng  
DOLACI NSKI Bernard , Team Leade r ,  C EEMAT 
FARAK Mohamed , Ass i stant Farm Manager 
Dr . TAWAKOL YOUNES ( A i N  CHAMS ) 
Dr . AGDU FAROUK ( MS P )  
Comb i n i ng team - P I ROT Rol and , CEEMAT Engi neer 
- AM I N  EL .AGAMI , Mecha n i c
- MOHAMED , Eng i neer R i ce Mechan i zat ion  
Project Kafr e l  Che i r ,  a s  dri ver
- TAWF I K  MOHAMED YOUSSEF , Faraoun i a ,  as dri ver
• Mowi ng-b i ndi ng  team
- SUFFI SSAIS  Serge , C E EMAT Techn i c i an
- DOLACI NSKI Bernard , Team Leader , C EEMAT
+ 2 extensi on engi neers
• Samp l i ng . 4 teams 
- SAI D  AMER ( MSP extens i on i s t )
+ 3 extens i on workers from Government
• Measurements
3 )  Requ i rements 
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- MOHAMED YOUSSEF ( MSP  exten s i on i st )
+ 3 extensi on workers from Government 
- H EMD I NAHTA ( MSP  extens i on i s t )
+ 3 extens ion  workers from Government 
SAI D  FAME (MSP  extens i on i s t )  
+ 3 extens i on workers from Government
- ADEL ABOU EL MAGO ( MSP  extens i on i s t )
+ 2 extens i on workers from Government
- SAM ! EL SAYAY , Agronomi st
MOHAMED D I RSCH ( Fa rm Manager )  made every effort to  supp ly  the
equ i pment req u i red for the test i ng programme . 
Neverthe l e s s  there were some prob l ems : 
i /  an exper imental thresher and  wi nnower were expecte_1 but never
reached the farm 
. a thresher was qu i c k l y  constructed by the Kanater workshop
but coul d not be used due to probl ems wi th the e l ectri c 
current i n  Faraon i a  
• the sampl es were ma i n l y  hand-threshed wh i ch took u p  much of
thei r t ime 
• gra i n wi nnowi ng a l so wa s done by hand tak i ng up  much t ime .
i i /  mo i sture content 
An e l ectron i c  mo i sture meter was suppl i ed ( not i nc l uded i n  the
contract )  by CEEMAT but i ts l ower l i mi t of mea surement  l i mi ted
i ts use . 
I nstantaneou s measurement of the straw mo i sture content cou l d  
not b e  obta i ned ; neverthe l ess �uch a parameter  i s  o f  the upmos t
i mportance for the se te sts . 
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On June 6 th samp l es  were sent to A IN  CHAMS through Mr . FAROUK
ABDU but  there are no resu l ts to  date ( J u l y  25th ) . 
· i i i / Defi c i en c i e s · i n  the accuracy of the ba l ances
i v/ Lac k of worki ng tab l es  ( de sks were used as substi tute s ) ; cons i ­
deri ng  the i mportance and t ime l i ne s s  needed of wheat harvest i n g  
MSP shou l d  b e  provi ded , for the next campa i gn ,  wi th the fol l owi ng 
bas i c  exper imenta l equ i pment 
4) Staff
• 1 l aboratory thresher
• 1 l aboratory w i nnower
. 2 ana lyt ica l  ba l ances
1 automat i c mo i sture tester for gra i n s 
• 1 moi sture tester for straw
• 5 tab l es wi th tre stl e s .
After agreement wi th MSP quotat ions  can be s upp l i ed by CEEMAT­
N IAE . 
Al though the Farm Manager ' s  absence ( Mr .  MOHMED K I RSCH was i l l ) 
was fe l t , the staff ' s  parti c i pati on , e spec i a l l y  the 5 exten s i on workers ,
has  been exemp l ary , and con s i tutes a promi se for the future of MSP i n  
Menufi a .  
C EEMAT i s  mak i ng the necessary arrangements for obta i n i ng an
agro-econom i st ( recent graduate ) for the next wheat  harvest so as to 
defi ne more accurate l y the economi c aspect of the wheat harvest , both
on the exper imenta l farm and among the trad i ti ona l  Egypti an Fe l l a hs . 
I t  i s  regretted that the 5 extens i on engi neers , respons i b l e  as
the  sampl i ng teams , cou l d not  perform the  i n-fi e l d tests wi th the  ma ­
c h i nes . 
5-) Equ i pment  
i /  Comb i nes  
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a s traw ba l er and a straw chopper are requ i red for 
the next wheat  harvest to a l l ow the comp l ete test i ng
of the comb i n i ng system 
- the comb i ne s  mu st  be tested next year under effect i ve
cond i t i on s  ( i . e .  0 . 5  to 1 . 5 feddan-pl ots and not 6 . 5  
feddans  as i t  i s  the case at  Centr i s ) .  
i i /  Mower-b i nder : 
Du ri ng the l a st  wheat  harvest the use of mower-b i nders , and espe­
c i a l l y  the Agosti n i , was made di ffi cu l t because of a previ ous 
a greement between the Fa rm s taff and the Fel l a hs ( general b i g farms ) 
that the harvest on the Fel l ah fa rms mus t  be made wi th the equi pment
of  the Exper imental Farm . 
I n  the fu ture such commi tments , i f  to be carr i ed out , shou l d  be 
made a l ong t ime i n  advance and i ncl uded i n  the p l ann i n g  procedures 
before the harvest and submi tted to the MSP Executi ve Commi ttee . 
i i i /  Tractors 
Res u l ts concern i ng fuel and l ubri cant consumpti on wi th Un i versa l
tractors must  be con s i dered but  wi th caut i on because 
a ) tractors are worn and i nadequate l y  servi ced
b )  these are short- term tes ts .
6 )  Time of work  
- Due  to  organ i sati onal  and transport factors it  wa s never poss i b l e
to effecti ve l y beg i n  i n-fi e l d work before 1 0  a . m .  s o  tests were 
carri ed out under cond i t i ons  di fferent to those of Fel l ahs s i nce
they work from 6 to 1 0  a . m .  and then from 5 p . m .  to n i ght . 
- For the next harvest a new t i me-tab l e  i s  be i ng d i scussed w i th the
s taff concerned . Work may be performed between 2 p . m .  and 2 a . m .  
A s  the MSP test i ng  pl ots are l ocated near the farm ( after cotton )
we can u se the farm ' s  generator se� for l i ghti n g .  
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The ti me tabl e wou l d be as fol l ows : 
2 p . m .  to 4 p . m .  = transportat ion  and i nsta l l ati on of the
equ i pment 
4 p . m .  to 8 . 30 p . m .  = sampl i ng a n d  tes t i ng 
9 p .m .  to 1 a . m .  = worki ng o n  test  resu l ts . 
7 ) Next season ma nagement
The number of systems to be eval uated must  be reduced and l i mi ted
to  b ig  comb i ne s , sma l l comb i nes , mower b i nde r ,  mowe r ,  prototype . 
Each  of the 5 extens i o n  eng i neers wi l l  be respon s i b l e for a def i ned
number of testi ng p l ots and correspond i ng tests . 
- 2 p l ots
sampl i ng and data process i ng ( operators ' management )
- tests and e st imates of machi nes in  operati on
- wr i ti ng out of  the test report .
MAC H I N E  TESTED 
MADE 
DATE 
HOUR 
PLACE 
PLOT 
LABOU R 
PLOT D IM ENS ION 
CROP STAND 
VAR I ETY 
AGREAGE 
NUMB ER OF SHEAVES 
TOTAL W E I GHT OF PRODUCT 
WORK T IME  
PAUS I NG T IME 
MAI NTENANC E  T IME 
T IME OF  ACCESS 
D I STANCE  OF ACCESS 
THEOR IT I CAL WI DTH 
ACTUAL WORKING WI DTH 
- 1 '8 -
EFF I C I ENCY TEST 
MOWER B I NDER 
AGOSTI N I  MLP 1 4 0 
H EAD BCS 
MAY 23rd 
1 1  a . m .  
FARAON IA EXPERIMENTAL FARM 
N ° 1 
1 man to p u l l the th i eves from the conveyor 
Length 1 , 74 m 
Wi dth 1 1 , 4 0  + 1 0 , 1 0  _ 1 0 , 75  m 
Norma l 
G 1 57 
1 . 870  m2 
930 
4 . 265 kg 
7 0  mi nute s  
6 mi nutes  3 0  seconds ( Stri ng  sett i ng )  
0 i n  the test 
8 m i nutes 
750 meters 
1 , 30  meter 
1 0  75 
9 = 1 , 1 94 m - env .  1 , 2 0  m 
FORWARD SPEED ON 1 0  METERS : 1 5  seconds - 1 6  seconds - 1 5  seconds 
THEORI T I CAL FORWARD SPEED 2 , 4  km/h 
B REAK DOWNS AFTER TH E TEST : A crack i n  the a l umi n i um carter front s i ze 
of the mach i ne .  The straw and dusts have 
come through the carter and the cha i n  has 
been demaged and remover .  
Tota l t ime .de repa i r i ng : 4 hours . 
- 1 9  -
EFF I C I ENCY TEST 
TEST 1 
MACH I N E  TESTED 
MADE 
DATE 
HOUR 
PLACE 
PLOT 
VARI ETY 
LABOUR 
L ENGTH OF THE F I ELD 
LENGTH OF THE TEST 
NUMBER  OF SHEAVES 
WEI GHT OF THE HARVESTED PRODUC E 
T IME ON WORK 
I DLE  T I ME 
TEST 2 
MACHI N E  TESTED 
MADE  
DATE 
HOUR 
. PLACE 
PLOT 
PULLED BY MASSEY FERGUSON 26 5 
F I ELD  
NUMB ER OF SHEAVES 
ACTUAL W I DTH OF CUTT I NG 
THEORET I CAL W I DTH OF CUTT I NG 
D I STANCE  OF ACCESS 
T IME OF ACCESS 
I DLE T IME  
MOWER B I NDER 
AGOSTIN I  H EAD BCS MLP  1 4 0 
MAY 1 983 , the 23rd 
9 a .m .  
FARAONIA EXPERIMENTAL FARM 
N ° 1 
G 1 57 
1 man to pu l l the sheaves  from the conveyor 
1 74 m 
1 74 m 
87 
399 kg 
6 mi nutes and 34 seconds 
41 seconds 
MOWER B I NDER 
AGOST I N I  MLP 1 4 0 HEAD BCS 
MAY 1 983 , the 26th 
From 4 p . m .  to 5 h 25 p . m  . 
FARAON IA  EXP ER IMENTAL FARM 
N ° 8 
2400  RPM 540 PTO 1 s t range l ow 
Length 1 75 m 
Wi dth · : 1 3 , 9  + 1 5 , 4 + 1 5 , 4  = 1 4 , 9 m 
1 230 - 7 runs u p  and 7 runs down 
1 4 , 9 = 1 , 06 m 
1 4  = 1 , 3 0  m 
1 km 25 
9 mi nutes 
1 4  mi nutes 45 seconds = 7 mi nutes for stri ng 
remova l s  ( eng i ne swi tch )
5 mi nutes05  for a 
d i v i der breakdown 
2 mi nutes40  for i d l e
travel i n  the fi e l d 
TEST 3 
F I ELD 
F I ELD ACREAGE 
T IME OF ENG I N E  GO ING 
FUEL CONSUMPT I ON 
RATE OF FUEL CONSUMPTI ON 
MACH I N E  TESTED 
MADE 
DATE 
HOUR 
PLAC E 
VAR I ETY 
TENANT 
NUMBER OF TEST 
Number of sheaves on 
tha 1 0  meters Ta rpau l i n 
We i ght  of  the sheaves 
We i gh t  of 1 s heaf 
Head Tota l we i ght  l osses 
we i ght  C l ean gra i n  
Rear end Total we i ght 
l os se s  
we i ght  Cl ean gra i n  
Ti me t o  trave l 1 0  meters 
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EFF I C I ENCY TEST 
1 75 m x 1 4 , 9 m 
2 . 607  m2 
1 hour 1 8  
3 ,  7 l i t res 
2 , 84 l i tres /hour or 5 , 96 l i tres/Feddan 
: MOWER B I NDER 
: AGOST I N I  HEAD BCS MLP 1 40 
MAY 1 983 , the 22 nd 
1 0  a . m .  
FARAON IA VI LLAGE 
G 1 57 
ABDELAZ I Z  GOUMA EL NOMMOCSI  
1 2 
3 3 
1 1  , 3 kg 1 1  , 8  kg 
3 , 7 kg 3 , 9  kg 
- -
- -
537 g 785 g 
68 g 1 69 g 
1 8  seconds . 
3 
3 
1 2 ; 2  kg 
4 kg 
249 g 
. 95 g 
667 g 
1 33 g 
MACH I N E  TESTED 
MADE 
DATE 
HOUR 
PLACE 
PLOT 
VARI ETY 
N ° OF TEST 
Number of sheaves on 
the 1 0  meters Ta rpau l i n  
We i gh t  o f  the sheaves 
We i gh t  of 1 sheaf 
Head Tota l we i gh t  l osses 
we i ght  C l ean gra i n  
Rear  end Tota l we i gh t  
l osses 
we i gh t  C l ean gra i n  
- 2 1  -
LOSSES TEST 
MOWER B I NDER 
AGOSTIN I  H EAD B CS MLP 1 40 
MAY 23th , 1 983 
1 p .  m .  
FARAON I A  EXPERIMENTAL FARM 
1 
G 1 57 
1 2 
3 3 
1 3  kg 1 3  kg 
4 , 3 kg 4 , 3  kg 
1 53 g 7 0  g 
64 g 36 g 
1 440  g 575 g 
244 g 1 40 g 
3 
3 
1 3 , 5 kg 
80 g 
34 g 
1 552  g 
55 1  g 
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LOSSES TEST 
MACH I N E  TESTED MOWER B I NDER 
MADE AGOST I N I  HEAD BCS MLP 1 40 
DATE MAY 24th , 1 983 
HOUR 1 1  a .  m .  
PLACE FARAONIA  EXPERIMENTAL FARM 
PLOT N ° 4 
VARI ETY G 1 57 
N ° OF TEST 1 2 
Number of sheave s  on 4 4 the 1 0  meters Ta rpau l i n 
We i gh t  of the sheaves 1 9 , 050  kg 1 7  kg 
We i gh t  of 1 s heaf 4 ., 7  kg  7 , 2  kg 
Head Tota l we i ght  37  g 3 0  g 
l os ses 
we i ght  C l ean gra i n  23 g 22 g 
Rear end  Tota l we i gh t  424 g 288 g 
l osses  
we i gh t  C l ean gra i n  1 68 g 1 1 5 g 
MACH I N E  TESTED 
MADE 
DATE 
HOUR 
PLACE 
VARI ETY 
L ENGTH OF F I  ELD 
L ENGTH OF TEST 
T IME TO RUN 
RANGE 
I N  WORK 
L ENGTH OF F I  ELD 
L ENGTH OF TEST 
RANGE  
I N  WORK 
L ENGTH OF F I ELD 
L ENGTH OF  TEST 
RANGE  
Tota l ti me 
Paus i ng ti me 
Work i ng ti me 
Total t ime 
Pau s i n g  t ime 
Work i n g  ti me 
I N  WORK 1 76 metres 
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S EL F  PROPELLED MOWER 
SEP  SUPER EXTRA LOMBARD I N I  ENG I N E  
MAY 1 983 , the 26th 
9 a . m .  
FARAON IA EXPERIMENTAL FARM 
G 1 57 • 
1 80 m 
1 75 m 
1 75 m UNLOAD 2 m i nutes  30 seconds 
1 ° S PEED 
on 1 75 metres 
5 mi nutes 8 seconds 
33 seconds 
4 mi nutes 35  seconds 
1 80 m 
1 75 m 
1 ° SPEED 
on 1 75 metres 
5 mi nutes  30 seconds 
20 seconds 
5 mi nutes 1 0  seconds 
1 80 metres 
1 76 metres 
1 ° S PEED 
1 80 metres  
1 76 metres 
THEORETI CAL W I DTH OF CUTT I NG :  1 , 40 metres ( Nomi na l  wi th 1 , 45 metres ) 
W I DTH OF  THE F I ELD 20 metres 
8 runs u p  and 8 runs down = 1 6  runs 
ACTUAL W I DTH OF CUTT I NG = 1 , 25  metres 
FUEL CONSUMPTION 
Area harvested 
Quanti t of fue l  
Tota l ti me 
- 24 -
FUEL CONSUMPT I ON 
1 ° GEAR FULL  POWER I N  WORK 
1 00 x 20 m = 2000  m2
300  ml 
33 mi nutes 28 seconds 
Hour l y fue l  consumpti on  0 , 3 0 0  X 3600  
2008 0 , 537 1 /hour 
STUBBLE  H E I GHT TEST 
STUBBLE  HE I GHT AVERAGE 
7 8 1 0  9 6
1 6  9 1 3  1 0  6 
7 8 4 8 7 
9 5 1 5  1 1  9 
6 3 1 4  9 7 AVERAGE 9 .  1 1  cm 
8 5 1 0  1 0  1 0
5 3 1 3  7 9 
9 25· 1 1  8 1 1
6 23 8 6 6 
· 7  1 1  1 0  3 9 
9 1 0  1 1  8 1 1
7 1 2  1 2  1 0
MACH I N E  TESTED 
MADE  
PULLED BY 
DATE 
HOUR 
PLACE 
PLOT 
VAR I ETY 
F I ELD D IMENS IONS 
- 25 -
; MOWER 
M I TSUB ISH I Mode l . MTM 1 5 00 
KUBOTA L 245 OT 
MAY 1 983 , the 26th 
1 2  
FARAONIA  EXPERIMENTAL FARM 
N ° 3 
G 1 57 
Length 
Wi dth 
1 75 m 
1 1 . 75 + 1 2 . 40  + 1 3 . 80  
1 , 50 m ( 1 , 5 2 on cata l og )  
= 1 2 . 65 m 
THEORETI CAL WI DTH OF CUTT I NG 
ACTUAL WI DTH OF CUTT ING  5 runs u p  and 4 . 3  runs down i . e .  1 0  runs 
SPEED OF WORK ING 
T ime for 1 7 5 meters 
I I  
I I  
I I  
II 
1 2 , 6 5  
10 
5 mi nutes 0 2  
5 mi nutes 
4 mi nutes 57 
4 mi nutes 07 
5 mi nutes 03 
25  mn 09 
820 ml 
= 1 , 26 m 
25 mn 09 total ti me 
Average 5 mi nutes 02 seconds 
FUEL CONSUMPT ION 
T ime of test  
Quant i ty of  fue 1 
Fue l  consumpti on 0 . 820  X 3600 
1509 = 1 . 95  1 /h 
WEI GHT LOSSES AFTER MANUAL B I ND I NG ( BAD WORK) 
SAMPLE 1 2 
AGREAGE 1 m2 2 m2 
TOTAL WE I GHT 38 g 1 55 g 
STRAW 5 g 84 g 
CL EAN GRA I N  1 5  g . 45 g 
3 . 
2 m2 
584 g 
4 1 2 g 
73 g 
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M I TSUB I SHI  MOWER 
LABOUR TEST 
FOR B I ND I NG MANUALLY 22 1 4  m2
FOR EACH WAY + 36 mn 45 
29 mn 20 
31 mn 
+ 24 mn 
* Non s i gn i f i cant the 1 2  
operators were not keen to 
b i nd the sheaves ; the t ime 
has  decreased w i th each run .
1 5  mn ( j u s t  before l unch ) 
Tota l t ime : 2 hours 1 6  mn 35 
T ime for 1 feddan : 4 h 20 mn 
STUBBLE H E I GHT 
4 3 5 6 7 5 3 
4 6 " 6 6 5 8 7 
3 7 8 1 0  6 3 4 
· 5 3 4  4 3 3 4
3 6 7 
Average 5 cm
MACH I N E  TESTED 
MADE 
PULLED BY 
DATE 
HOUR 
PLACE 
PLOT 
PULL ED BY  
SPEED  OF  WORKI NG 
. ON 37  � 70 m 
VARI ETY 
- 27 - . 
MOWER 
BUSAT I S  BM 1 1 02 
TRACTOR MTB 65  
JUNE · 1 983 , t he  1 s t 
9 a . m .  
FARAON IA  EXPERIMENTAL FARM 
6 
MTB 65 RPM 2400  PTO : 540 
28 seconds 
25  s econds 
G 1 57 
0 .  0377 X 3600  
28 
1 s t  l ow range 
= 4 . 84 km/h 
EFF I C I ENCY= TEST 
THEORETI CAL W I DTH OF  CUTT ING  
ACTUAL WI DTH OF CUTT I NG 
1 , 50  
W i dth 1 0  metres 
8 runs up and down 
Actual  wi dth JJ: = 1 , 2 5  metres 
LOSSES=TEST 
SAMPL E/ 1 m2 1 2 . 
TOTAL WE I GHT 1 85 g 1 70 g 
STRAW 1 3 0 g 1 28 g 
CLEAN GRA I N  24  g 2 0  g 
REMARK Many stems were cut twi ce  and we found many p i eces of s traw 
from 3 to 8 cm l ong . 
STUBBL E  H E I GHT 
4 6 3 9 3 9 
3 4 4 4 4 1 2  
4 4 5 3 3 3 
5 4 3 5 4 4 
AVERAGE 4 , 8 cm 
3 1 0  1 2  6 4 3 
4 6 5 3 8 7 
3 5 4 4 5 3 
3 6 4 4 3 3 
3 1 0  4 
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TRANSPORTATION  
DATE MAY 1 983 , the 24th 
PLACE FARAON IA  V I L LAGE 
METHOD CAMEL 
SHEAVES MADE  BY HAND 
W E I GHT OF  THE LOAD 400 kg 
NUMBER OF SHEAV ES 20 
NUMB ER OF SHEAVES MADE/FEDDAN 22 
LABOUR TO HELP  LOAD THE CAMEL 3 
T IME TO LOAD THE CAMEL 1 0  mi nutes 1 5  s econds 
1 3  mi nutes 
COST FOR TRANSPORTATI ON 1 7  £ E  
QUEST! ONNAI RE ON TRADITIONAL HARVESTING 
TIME OF TOTAL WORK --· ------------ --------- ------ ----- ---------------- - --------------------------------------------------------------------------
. . . . 
T ime to harves t :  . . . . . . . 
Feddan l i n  hours[. 1 2 :  1 2 :  1 5 :  8 :  8 :  7 :  1 2 :  1 0 :  1 7 : 1 4 :  . . . . . 
Tota l t ime to . . . . . . . . . . . . . . . . . . . . . . 
harvest - 1 Feddan : 1 44 : 72 :  1 50 : . 80 : 48 : 70 : 1 32 : . - 80 :  1 1 9 :  - 1 40 : 
( i n  hours . . . . . . . . . . 
Ti me between mowi ng : . . . . . . . . . . 
a nd transport 3 : 5
· 5 : 7 : 7 : 2 · 4 : 3 :  1 : 4 ·  
( by days ) 
Time of transport 
for 1 feddan 7 : 8
: 6 :  6 : 6 : s :  1 0 :  6 :  
( i n  hours ) . . . . . . 
Ti me of thresh i ng . . . . . . . 6 :  5 :  6 :  6 :  5 :  4 :  5 :  5 :  4 :  5 : for 1 Feddan . . . . . . . . . . 
( i n  hours ) 
T ime of wi nnowi ng . . . . 
for 1 Feddan 8 :  9 :  s :  1 0 : 6 :  8 :  1 0 :  8 :  9 :  
( i n  hours ) . . . . . . . 
Tota l t ime for . . . : 1 68 :  99 : 1 75 :  1 09 :  .72 : 1 57 : 1 08 :  1 64 : 1 Feddan . 
. . . . . . . . . . . . . . . . . . 
% :85 , 7: 72 , 7 :  85 , 7 :  7 3 ,  3 :  66 , 6 :  84 : 74 : : 85 , 3 :  
. . . 
1 3 : s :  1 2 :  1 3 : 1 2 :  . . . . . . . . . . . . . 
1 04 : 64 : 96 : 10� : 9q : 
. . . . . . . . . . 
3 : 5 : 5 :  5 : 4 · 
. 
8 : s :  . . 
s :  . 5 : . 6 :  5 :  5 :  . . . . . 
. . . . 
8 :  8 :  1 2 :  1 2 :  1 1 :  . . . . 
. . 
9 1 :  1 26 :  . 
. : . . . 
: 70 , 3 :  76 : 
. s :  1 2 :  
. . . . 
72 : .  $� : 
: 
3 · 
5 : . 
9 :  . 
. . 
1 : 
6 :  . . 
1 0 :  . 
. . . . 
. 
24 : . . . 
. 72 : . 
. . 
3 · 
. s :  . 
( . 
. 
6 :  . 
. 
95  . . 
. . 
. 
1 1  : 1 0 :  
. . . . 
77 ; . .  80 : 
. . . . 
3 : 4 : 
. . 
8 :  8 :  . . . 
5 : 6 :  . . 
8 :  8 :  . . . . . . . 
1 0 1 . 1 06 :  
. . . 
: 75 , 8 : 76 , 2 : 75 , 4 :  . . . 
. . 
. 
9 :  . . . 
. 8 1 :  
. . 
7 :  
. 
. 2 :  
5 :  . . 
. 
1 0 :  
. 
1 05 :  
. . 
77 : 
-- -------------- ------------ -. ------------------ -- ---------------------------------- --- ----- . - -------------------- ------------
N 
\.D 
COST OF TOTAU WORK --- ----------- - -- - -------------- ------ ----- -- ------ -- ---- ------- ----------- ------- - -- -------------------- - - -------- ----------. . 
· cost of  the 
: harvest ing  
: rota 1 cost of the 
: harvesti ng (work & 
: food ) 
Cost of the trans-
port by camel 
. . . . . 
. . 
. 
. . 
. 
. . 
48 : 
58 : . • . 
. 
1 2 :  
. 
. . 
47 : 
. 
57 : . 
. 
. 1 7 : 
. 
. . 
. 50 : . 
. 
67 : 
. . • . 
1 6 :  
: Cost of  the treshi ng : 28 : 27 : 29 : 
: Cost of the 
:wi nnowi ng 
: Tota l cos t  . . . 
: Cost of harvest i ng 
: %  of total cost 
1 7 : 
. . 
: 1 1 5 :  . . 
. . 
50 : 
1 5 :  
1 1 6 :  . 
. . 
49 : 
: 
27 : 
1 39 :  . 
. . 
48 : 
. . 
. . 
48 : 
58 : . • . 
1 2 :  . 
28 : 
: 
1 5 :  . . 
1 1 3 :  . 
. . 
5 1 : 
. . 
. . 
48 : 
55 : . • . 
. 
. 1 0 :  
. 27 : . 
: 
1 5 :  . . 
1 0 7 :  . 
. . 
5 1  : 
. . . . 
. . 
. 48 : . 
. 
6 7 : 
. . • . 
. 8 :  . . . 
22 : . . . 
1 5 :  
. 
1 1 2 :  . . 
. 
60 : 
. . . . 
. . . . 
55 : 36 : 
. 
5 1 : 48 : . .  . • • . . 
. 
1 4 :  . 1 s :  
20 : . 26 : .  
: . . 
. 26 :  29 : • . . 
4 1 : . 1 1 8 :  . . 
. . . . 
46 : 4 1 : 
. . 
. . 
. 60 : . 
26 : . • . 
. 
1 8 :  
20 : 
. . 
30 : • . 
. . . . 
. . 
50 : 
66 : . . • 
1 3 : . 
• 28 : • 
. . 
. 29 :  . . 
1 30 :  . 1 36 :  . . . 
. . . . 
48 : 49 : 
. . . . 
. . 
. 48 : 
63 : . • . 
. 
1 s :  . . 
25 : 
. . 
2 5 :  • . 
1 28 :  . . 
. . 
49 : 
. . 
. . 
. 38 : . 
so : . • . 
. 
1 2 : . . . 
: 23 : .  
. . 
24 : • . 
. . . . 
. . 
50 : . 
67 : . 
; . 
2s : . 
. 35 : 
. . 
25 : . . 
1 1 4 :  . 1 5 2 :  . 
. . 
44 : 
. . 
. . 
44 : 
. . 
. . 
. 48 : 
65 : 
: 
. 23 :  
35 : : 
25 : 
. 
1 48 :  . . 
. . 
44 : 
. . 
: 
. 50 : . 
65 : 
. . 
; 
. 
. 22 : . 
: 33 : . 
26 : . . 
. . . . 
. 
49 : . 
6 1  : . . 
; . 
. 
2 1  : 
• 32 : :  
. . 
23 : 
1 45 :  . 1 37 : . . 
. . 
45 : 
. 
. 
45 : 
. . 
. 50 : 
60 : 
. . 
; 
. 27 : 
35 : 
. . 
25 : 
; . . 
1 42 : . . 
. . 
4 1 : 
. . . • 
. . 
. 54 : . 
69 : . • . 
30 '. . 
. 36 : . 
23 : . . 
1 58 :  . 
. . 
44 : 
. . . . 
. . 
52 : . 
65 : . . • . 
. 
30 : . 
32 : 
22 : 
1 49 :  . 
. . 
44 : 
. . 
. . 
. 60 : 
7 1 : 
. . . . . 
2 1  : 
. 30 : . 
. . 
25 : 
1 47 :  . 
. . 
. . 
48 : 
6 1 : 
. 
22 : 
33 : 
23 : 
qg : . . . � . . . . . 
48 : 44 : 
-- ------------------------ --- ------ --- ---- - - -- -- -- ---- ---- ---- ---------------�------- -- ------ ---- -------- -------------------- -
C) 
FARON IA FARM 
Wheat tri a l s  
Fel l ahs -- ------------ ------------------------ ----------- ------------------------------ - ------------------------------------------­. . . . . . . . . . . . . . . . . · · · · · · · · • · · · · Kafr · Gaber :Abed · · P l ot - rs r 1 2 3 4 5 6 7 8 9 1 0  1 1  : Abou : F ie  1 d : E l  . : 
: MahnoucJ: : Azi z : Notes : 
: E l  : 
. 
: Y i el d  gra i n/Fed . 
: ( 4000 ) m.! 
: Y i el d s traw/Fed 
: ( 4000 ) m2 
. . . . . . . 
4360 · 2252 . 3845 3524 : 3352 : 36 1 7 : 3080 : 2700 : 3572 
7 1 40 
. . . 
3752 5085 8280 : 4328 : 4896 : 1192 : 5 1 1 6  : 5 572 
. . . 
. . 
: 3440 3 1 44 . 
. 
: 6080 4660 . 
. 2004 3273 . 
. . . . • . . 
. 
. . . 5464 . 6 1 1 8  . .  
. : Home;y: 
. . 
: 2068 . . 
. 
: 4000 
. . 
. 
. . 
. . . . . . . . . . . . . . 
. . . . 
· gra i n  
: Rat i o  straw 
. . . . . . . . . . • I 
: Y i e l d gra i n/ha 
: t 1 9 500 ) m2 
. : 0 , 6 1 0  : 0 , 600 : 0 , 756 : 0 , 4 1 3  : 0 , 774 : 0 , 738 : 0 , 395 : 0 , 528 : 0 , 641 . : 0 , 565 : 0 , 683 . : 0 , 366 0 , 537 . : 0 , 5 1 7 : 
. : 1 0355 : 5348 . 5 : 8773 . 4 : 8369 . 5 )965 .7. 8588 : 73 1 5 ; 64 1 2 .5: 8483 . 5  ; 8 1 70 • 7562 . : 4759 . 5 : 7766 . 2 5  : 491 1 : M  581 2 : 
·-------i----i---..-----i----.---.----.---i----.----.---.-----.---..----------.---
: Y i el d straw/ ha 
: ( 1 9500 ) m2 
. . . . . . . . . . . . . . 
• • • • • • • • • • • • • • Ill 
: 1 6957 . 5 :  89 1 1 : 1 2074 : 1 966 . 5 : 1 0279 : 1 1 6�8 : 1 8506 : 1 2 1 3 1 : 1 3233 . 5 : 1 4440 : 1 1067 . 5 : 1 2977 : 1 4530 . 2 5 : 9500 
. . . . . . . . . . . . . . . . . · - -------- -------- · -- ----- · ------ · ----- - · ------ · - -- -- · ----- · ---- - · ----- · -- --- -- · - ---- · --- - - - · ------ · ----- --- · - ---- · - - -- -- ·  
w 
Experi mental th re sher  b u i l t  
by MSP 
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ttlt'
· 
1r,
· 
Sampl es  i n  the fi e l ds  
Frame for the  l os se s  sampl e s  i n  comb i ne h a rve st i n g  
. ,  .. �, ��� 
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Agosti n i  mower b i n de r  
---� 
Harvest after Ferrari  
mower ·, 
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CRS Thresher ( mode l B )
Al van B l a nth Th re s her 
